Abstract
Yankee ingenuiO, has changed the face of the world and is changing the world of M IS. Innovations and inventions in computer technology, telecommunications, circuitry, and related materials have meshed. Traditional divisions of labor and specialties in the organization are disappearing as the computer becomes a practical and economic tool used in a wide variety of. applications and causes old skills to become obsolete and new ones to emerge. The historical development of these merging technologies is graphically displayed in Figure 1 .
Amidst this technological uproar, the MIS manager must assess the future in a completely different way than in the past. As computer and communications devices and systems permeate all parts of the organization, even interfacing directly with customers, the problems of planning, budgeting, and controlling these systems are blurred in a mist of organizational confusion. There is only one commOn element that runs through this management maze,~ the data resource, the stuff that computers compute, communication devices communicate, word processors process, and the human resource uses or misuses. It is to the management of data that the manager must turn his attention; the alternative may be to see his influence eroded by other data managers in the organization.
The purpose of this paper is to present an overview, a new perspective if you will, of just what is happening to the MIS manager as a result of inventions and innovations that are happening faster than they can be assimilated into the organization. At today's electric speeds, it is possible for a whole new professionaljqeld to be created, rise to power and become obsolete --within the span of one career lifetime. Is this happening to the MIS profession? Is it possible that the term, management information system, needs redefinition in light of these changes? For the MIS manager with vision, management of all the firm's data resources may present the ultimate professional challenge.
The Data Resource
Data is the oldest of man's resources. From the moment of conception, the human anatomy is the perfect embodiment of a biological machine system that depends 'upon data to operate and survive. It could be termed a bioelectrical system,
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??? The history of the world has been influenced by data or the lack of it. Control of writing materials and control of writing skills formed societies, established social levels, created power structures, and shaped the moral and political fiber of nations. Of course, writing materials and the skill of writing are for the purpose of recording and communicating data. Professor Harold innis made these points,~ and believed that monopolies of knowledge developed and then lost influence in direct relation to the method of communication of the times. "A complex system of writing becomes the possession of a special class and tends to support aristocracies Inventions in communications compel realignments in the monopoly or oligopoly of knowledge" [5, p. 4] .
Monopolies of writing skills and knowledge and their inherent power are found today. Persons who have the knowledge to communicate with the computer have become a special class of experts in the context of innis. These specialists have held a monopoly over a field that is increasing in importance in all activities of human endeavor.
Specialists
Specialists in the organization present numerous problems. The brilliant and controversial Harold Laski believed the specialist (he used the name expert) sacrifices common sense insights to the intensity Qfhis experience in his special field. Laski also believed the specialist will not test common sense in himself or others, because common sense is based on broad experience that goes beyond the field of special training [8, pp. 101-110] . The specialist often has an aversion to new ideas. Specialists in a field are often the first to oppose innovation. Specialists seldom see the whole problem. They sometimes assume their field of specialty is the center of importance and relate everything to it.
Some specialists have a feeling of superiority that is likely to be associated with the knowledge of being a specialist. The lack of humility often makes the specialist blind to the obvious. Specialists tend to have a strong indentification with fellow specialists. Evidence and arguments suggested by non-specialists are usually viewed with suspicion. Specialists frequently keep the layman ignorant and assume that he is ignorant because he is a layman. A final point about specialists is that they sometimes confuse knowledge with wisdom. Wisdom is by no means the sole property of specialists. Specialists are necessary and inherent in the complex division of labor that characterizes our society. But, society, the business firm and government need both specialists and wisdom, and cannot be governed by specialists alone.
Specialized Data Organizations
Data specialists are usually found in specialized organizations and are not limited to automated data organizations. For example, when the scribes, oracles, and priests controlled the skill and materials of writing, they became the first publishers, the first librarians, and the first archivists, and could be found in the highly structured environment of the court, the temple, or the church. They were the earliest data processing experts. Another specialist, a statistician named Herman Hollerith, can be credited with establishing the forerunner of today's automated data processing organization and industry when he developed the techniques and machines to process the 1890 census data.
Printing industry
The invention of movable type in the fifteenth century was also the birth of another kind of data processing organization --the printing industry --and more specialists. Inventions and innovations in the same technical fields that have influenced automated data processing progress, have also had a direct impact on developments in the printing industry: electricity, telegraphy, radio, computers (particularly the minicomputer), and circuitry,just to name a few. The printing, or publishing industry, as your prefer, has spawned its own offshoots; thus, the newspaper industry hardly relates itself to the book publishing business, although they have the same genesis.
Newspapers began using electronic, key-driven typesetting over two decades ago, and the computer was introduced into the process in 1961. A whole page can be composed on a minicomputer-driven CRT, including pictures, different font types, and formats; a press-ready master mat will be automatically produced, News stories from all over the world are transmitted instantly via satellite to newspapers everywhere. It is only a short step to the time when newspapers will be composed remotely and delivered to the home via a facsimile machine over fiber optic or laser beam telephone lines or satellites beaming into homes. Even now, libraries can be created on video tape units.
Then came xerography and new, cheap document binders. Every office could be in the publishing business. "'The speed up of the printing process obsolesces the assembly line book... Xerox made everybody a reader and makes everybody a publisher" [10, p. 21] . Thus, still another group of specialists became collectors, producers, and communicators of data.
Communications industry
Information is data made useful, and to be useful, information must be communicated. Communications is an integral part of any data processing system. The communications industry, with its many specialists, is of comparatively recent vintage, although one cannot arbitrarily eliminate smoke signals, drum beats, flag-waving, and the Pony Express from historical contention as early communications systems. Electricity made the Pony Express rider obsolete, but there were few objections from the horse. Marconi and Henry Ford are horse heroes, it is interesting to note that most early communication networks --except the horse --were digital.
The invention of the telephone gave us the analog signal, but we are now rapidly going back to all digital networks, even in voice communications.
This flip-flop in technology is discussed later. 
Paperwork management organizations
There are two other data-related functions that have been performed by specialists in organizations for years before the computer, and were early efforts in data management. They are generally referred to as (1) records and form management (also called paperwork management), and (2) reports management. The former of these two functions has its own professional publications and societies, and is closely related to the librar.v sciences. It is still a widespread activity in government and industry, and more will be said in paragraphs to follow. Paperwork management is the direct predecessor to data resources management. In the words of Joseph Kish and James Morris, "paperwork management is in transition" as a result of automatic data processing [7, p. 151] . They point out that most techniques in this respect emphasized the limitation of type, number, and distribution of forms, reports, and correspondence. These older techniques are still very much in evidence. These manual methods are measurable and savings could be seen. There was a wide acceptance of records control programs. The techniques were developed during a period when most data was processed either manually or by key-driven machinery. These older techniques are being critically reviewed in view of computerdriven, high-speed printers, computer-output microfilm, and computer-driven word processors.
Kish and Morris go even further and suggest that, as a result of the computer environment, "radical changes are needed to take place in the organization of the administrative function." They warned that the responsibility is shifting to the 2. The first real recognition of the paperwork burden began in May. 1938. when high love} attention was turned to the large number of statistical and informational reports required from business and industry by the Federal agencies. Upon President Franklin D. Roosevelt's request, the Central Statistical Board, its findings based on studies made by the Committee on Government Statistics and Information Services (COGSIS) in the 1933-36 period. reported that. although most information collected by the decentralized and uncoordinated Federal statistical agencies was needed for the purpose of administration or regulation, there was some duplication and unnecessary reporting.
As a result, the burden on the business community could be lightened "to some extent." Largely as a result of the vastly increasing "emergency" reporting brought about by World War II, these efforts resulted in legislation to be known as the Federal Reports Act (5 U.S.C. 139) which passed the wartime 77th [I] ! Whatever the figure, we know it is incomprehensible.
Unfortunately, the organizations created to administer the Government's reports control program were not the same organizations charged with the paperwork management programs, including libraries: each group developed their own set of experts. There is presently a Federal Paperwork Commission chartered to study again this growing problem. From the information available, it appears this Commission is traveling down the same road as its predecessor: reduce the number of forms; manage the paperwork instead of managing the raw material that requires the paperwork --data! A refreshing change from this approach has been put forward by a member of the Commission, Forest "Woody" Horton, Jr. In a recent article in the Journal of Systems Management, he has advocated the budgeting of the data and information resource [2] .
Flip-Flop Technology
There are two common elements in the changes underway in specialized data management organizations. First, that data, regardless of the name given to the organization responsible for it --whether a printing company, a library, or a data processing unit --is still essentially the same raw material used in different ways. Secondly, there is more and more dependence by these organizations upon the electronic computer as their .principal data processing tool. As a result, organization patterns are changing as the computer takes on the day-to-day tasks of data clerks and forces new skills upon older arts.
Over the years, the various groups having responsibilities with data processing, reports control, libraries, publications, communications, or paperwork management, have formed into spheres of specialties, organized professional societies, developed jargons understandable only to their peers, and adopted all the other basic trappings of Laski's experts. With each major technological advance, even whole new industries and professional fields were created. In the words of Kish and Morris, "old skills became obsolete." The scribes of the churches were wiped out by Gutenberg.
The punch card of Jacquard eliminated the weaver. Babbage saved the world from eternal dependence upon the abacus and so on, and so forth. However, we live in a cyclical world. Wherein technology once divided us into many fields of specialty, we now find that technology is eliminating the need for some specialists and the generalist is on the rise again. As What has the computer flipped into as a result of being pushed? . , . The job becomes a role, the sequential becomes simultaneous, the visual becomes acoustic, and if I push bureaucracy up to very high speeds, what does the computer do? Anarchy. I have only to speed up any bureaucratic system to have complete anarchy,.. Inevitably. the man who is the center of decision-making does not wait for my delegation of authority. He is the electric model in action. I think you will find that he is everywhere today. In the highly informed world, you do not wait for delegated information" [10, p. 21] . Perhaps a more vivid example of this flip-flop caused by technology is the medical profession. At one time, a doctor performed all the medical tasks --the old country doctor image. But as medical knowledge expanded, a plethora of specialists emerged and it has become almost a self diagnosis problem to know which specialist to consult. In fact, there is a specialist to tell you which specialist to see! As a result, and just in the past decade, there has been a slow return to the family practitioner or generalist, as afield of specialty, t
The data processing technology may also cause a flip-flop in the qualifications of the DP professional. In 1946 it was essential to be a physicist or mathematician to communicate with the computer. In 1977, you need only to know how to read and write, and even that knowledge can be very basic. As mini and micro processors become more common, the large processors will take on the more sophisticated tasks, and operating systems will become more complex in order to make the user-end simpler. Therefore, the DP professional will be found at the large centers where expert knowledge and skills are required.
The Coalescence o! Functions
So, the coalescence or merging of different functional fields is progressing at McLuhan's electric speeds. It is straining the confining lines of conventional organization charts. The librarian is a computer specialist, the paperwork manager is a terminal operator, as is the newspaper typesetter, and the communicator is a data processor. IBM wants in to the communications carrier business. AT&T wants in to the data processing business. Both are being sued by the Government for antitrust. Western Union is in the post office business;
the Post Office wants in to the electronic mail business. Everyone wants in to the publications business. Xerox builds printing presses. Xerox builds communication terminals; they used to build computers. Typewriters talk to each other. Electric speeds now make it possible to centralize and decentralize organizations simultaneously.
This entire coalescence process has been graphically portrayed by Artel Ricks in a previously unpublished Information Wheel (Figure 2 ).J The impact upon the organization has also reached current literature, but often with emphasis and domination of the computeroriented expert [1 I], A more pragmatic and nonparochial viewpoint of this coalescence process was taken by Paperwork Commission's Horton in an article, "Inter-disciplinary Approach Sought for Information Management" [3] . 
Figure 2. Information Handling Today Prepared by ARTEL RICKS
Information Solar System, Figure 3 , is another method of representing the coalescence of functions in the several data-related industries and professional fields.
The process of coalescence may be moving at electrical speeds, but it is also generating plenty of heat. In one procurement organization, as an example, there is a difference of opinion as to whether word processors should be bought by the same people who procure paper, pencils, and automobiles; or by the people who buy computers, communications equipment, and services. Among many agencies, there is a controversy about whether a facsimile machine is a communications device or an office machine, like a duplicator or typewriter, Debate continues on whether telecommunications management should be merged with data processing management and who should emerge as the leader in such a merger. The people who conduct paperwork management studies in still another agency cannot cross the boundary into automatic data processing --that is someone else's responsibility. And the proliferation of reports in the Government goes unchecked because responsibilities are unclear and controls ineffective.
Future of the Data Resource
It is worth repeating that there is one common thread to the coalescence of these diverse technologies and diverse functions --the data resource. It is data that is being collected, processed, published, filed, transmitted, used, and misused. It is data, man's oldest resource, that is causing paperwork management problems. It is data that is demanding more and more of the company's resource dollar for capital inveslment. It is data, the raw material, that continues unmanaged, uncontrolled, and the subject of today's privacy issues.
Sometimes it is easier to predict what will happen than to accurately record or retrieve what has happened. It requires no surfeit of imagination to foresee the consequences of coalescence as discussed in this paper, and these predictions are plausible:
From these technological ashes o.
[confusion shall arise a new Phoenix qf organization --the data resources management organization. The manager of this new area will be a generalist with a solid understanding of technology, but a better understanding of business conditions and needs. This data resources manager will be responsible for assuring that all elements of the organization are provided with the most effective and economical means to gather, process, and use the firm's data resources. Data will then be managed in the same sense that the other human and physical resources of the firm are managed.
There will also be a coalescence of datarelated legislation. The efforts of the current Federal Paperwork Commission will result in only a modest reduction in Government paperwork. Like earlier efforts, there is too much concentration on the control of forms, a media for communicating or storing data, and not enough upon the data itself. It is encouraging to note that the Commission's director has been talking about treating information as a resource and showing that, once identified, the normal management tools of budget, appropriation and other controls can be brought to bear [6, pp. 52-54] . Until Government managers are forced to budget and pay for the data they use, there will be no effective, long-lasting reduction in Government paperwork.
And finally, all of these predictions will be accomplished within the next decade. Coalescence is the inevitable fate of data processing, and it is also the ine~,itable fate of most data-related activities of the organization. The message is quite clear; either the MIS manager will take the initiative to lead this merger of the firm's data resources activities and make some sense of their management, or some other data specialist outside of the MIS organization will do it for him. A good place for him to start is with Figures 2 and 3 .
At the beginning of this paper, it was stated that data has influenced man from the beginning of time. It is now suggested, that management of the data resources has a much broader implication for the future. Data information and communications as seen in history, is an improvement in material existence. This has bred prid e , satisfied want, and provided people with the ability to contribute to society and not seek contributions from it. Thus, the technology associated with the data resource can accelerate these achievements into the remotest corners of the world. When viewed in this perspective, data is not only a basic resource of the organization, but a basic resource of mankind.
"Much of the free world's success in using its human resources fully and with dignity can be laid to enlightened and progressive management ¯ . . We have accomplished much, but we continue to have much to accomplish. Modern technology, which has been one of our most potent tools for advancement, has imposed in turn its own challenges in making old work skills obsolete, in making rigorous demands of high education standards, and in converting a static society into a mobile one... It is to managers who grow with the needs and resources of their times that we must continue to look for the new ideas and their implementation to meet the challenges of the future." Management from the University of Pittsburgh, and a Doctorate in Management from George Washington University. He is the author or co-author of twenty-two papers, articles, and books on information systems and management control subjects, and has received numerous Government and industry awards for his contributions to management.
